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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

ACTUAL WE IGHT AND BALANCE REPORT 

BOILERPLATE NO. 6 

C/M AND LES FOR PAD ABORT 

INTRODUCTION 

An aotual weight and balanee determination of the Launch Escape System 
and Command kdu le  fo r  Boilerplate No. 6 was aondwted by the Apollo Weight 
Control Group a t  the Space and Information Systems Division of North American 
Aviation, Inc. The weights and oenters of gravity for the Command Module and 
L a m h  Escape motors and tower, were obtained by methods of weighing each 

ui th  the oenters of gravity derived from each weighing, i s  l i s ted  below. 
weighings were witnessed by a NASA Representative. 

UUU.w"&J os-anhlw i= *;c I;?.Ge& A brwk&iwTA of the E&-=: vsighicgs eed:&d, &q 
All 

ASSEMBLY CENTER OF GRAVR'Y 

L.E.S. Less tower 
L.E.S. Less tower 
L.E.S. Tower 
L.E.S. Tower 
C/M (horizontal) 
C/M (vertioal) 
L.E.S. and C/M (vertical-combined) 

X and Y 
X and Z 
X and P 
X and Z 

X 
Y and 2 
P and Z 

The enclosed data represent the aot-1 weight and center of ,gravity of the 
Launch Esoape System and Command Module. 
of inertia are also included. 

Calculated values for  the moments 

Changes due t o  structural rework, ballast  adjustments, shortages and 
replacement of systems or parts sinoe the actual weighings, are incorporated 
and summarized on the actual weight and balance data forms a s  total corrections. 
These corrections are provided i n  detail  on page 14. for  the L.E.S. and page15 
fo r  t h e  C/M. For convenience, the summary for the L.E.S., page 9 
fo r  the total corrections made t o  the complete assembly. 

aceount 

Corrections for a difference in gravitational forces between the geO= 
graphioal location of the weighing system i n i t i a l  calibration and the location 
a t  Downey, Calif. are accounted for. The A "gn oorreetions are based on the 
Internatiokml Standard. 

A final ballast adjustment was not necessary for  the Launch Escape System 
U t e r  the actual weight and balance determinations. The specified longitudinal 
eenter of gravity (& ll09.0) for the oombined Comaand Module and Launch Esoape 

1 
0 
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System a t  Launch Escape burnout uas met within tolerance. The rocket, jettison, 
and p i b h  oontrol motors were inert  a t  the time of the weighing, and it probably 
w i l l  be neceesary, however, to make ballast adjustments to  the L.E.S. upon veigb 
i n g  the l ive  motors a t  Uhite Sands Missile Range. 

A ballast  adjustment was required t o  the Command Module after the actual 
weight and balanae t o  uorrect to the target weight and center of gravity. 
resulted i n  the removal of 257.8 pounds of ballast and relocation of an addi- 
t ional 257.8 pounds of ballast. 
weight for  the dummy parachuto, on board a t  the time of the  weighing, t s ~ s  tho 
same as the production article. 

Thi8 

The ballast determination ar.umed that the 

The information shown on the aotual weight and balance data form, paw u, 
for the combined weighing of the Command Module and the Launch Escape Systaa, 
ref lect  the actual weight and oenter of gravity of the  stacked assemblies after 
Thrust Veutar Alignment vas performed. 

An aotual welght and balance determination fo r  Boilerplate No. 6 Command 

The information derived from these weighings will be inuor- 
Module and hunch Escape System will be conducted a t  Uhite Sands Misdle Range 
prior to  launch. 
p r a t e d  a s  an appendix to this report. 



NORTH A M E R  C A N  AV I AT 

Fr 
0 

* 
E 

6 w 
u 

0 N, 

n 
N 
v 

3 - 
n 
3.( 
U 

X 

i5 
Pi - 
h 

v 
X 

3 0 a: 

N 

W 

- 
0 4  
0 cu 
u\ 
9 

3 

SPACE and INFORMATION SYSTEMS DIVISION 

.. 
3 



N O R T H  A M E R I C A N  

9 

E o  a $  

I 

A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

9 ?do, 
? *  

4 



+I a +s 

f 4- 

C O W T E D  UIGIGHT AND CC (LX) 

I 

@54 1306.9 ’7911716 -0.04 253 

-Y e 3 

A 

18!03n r 

4 

c 158.93” 
I - 

I UEIGHT AND X - Y CENTER OF GRAVITX 
0 I 

A f t  Tare 1201.60 -168224 0.00 0 



faoation -Calif, Ikto Performed _ L L .  

I 

UEICM Rglr(3i LOAD GROSS C p u  A*g" WfB 
. Porn CELL mmm corn READING CORR COHR 

B1 1 lo& 0 1084 +1 0 1085 
D 2 4203 0 4203 +3 0 L206 

t 3 1 o n  0 1 o n  +1 0 1072 B2 

~- 

VEIGBI: DERIVATION 

UEIm AND X - 2 CEHTER @' GRAVITY I 
- 

RWCT 
Porn DESCRIPTION 

C e l l  Location 

Less: Fwd Tare 
A f t  Tare 

I 

6058 1306.9 79173161 0.04 

19563 

-19328 
235 
0 
0 

235 

235 

1 



c1 

YEIcIiT D?3RIVATION 
~- - ~ -~ 

CALIB UGIGIIT REACT UlAD GROSS CELL CORRECTED A "gn 
I 
, POXNT C E U  READIN0 CORR READING CORR CORR 

1 I L9 +6 15 5 0 0 155 
2 252 +5 - 257 0 0 257 c 1  

. 3 250 t6 256 0 0 ~~ 256 - c2 

X 
STA REACT UEIGHT 

, POIlOT 
DESCRIPTION 

CeU Location 

3 f a  1135 39 

-T-I- 4 
t 

CORRECTED UEICm AND CG (LY) 34.0 13.35 04 386032 - 0.2q - 98 
h)t'c c 7 sheet 1 of 2 
h.c,i)l L ? A  

UiWWHBBEY: 

Hx 99704439 
SID 63-143-6 



0 

~~- 

VEIGHT DEHIVAT ION 
3 

UEIGHT REACT LOAD CROSS CELL OOIRWl'ED ~ ' g *  CALIB 
POINT CELL READIYG corn READING corn corn 
D2 1 u5 t12 157 0 0 157 

0 

c 1  
c2 

ACTUAL WEIGHT AND BALANCE MTA FOF& 
LAUNCH ESCAPE SYSTIM - TOWER ASSEMBLY 

2 230 -- t11 0 0 

3 259 'tu 271 0. 0 271 

Vehlole No, Boilemlate No. 6 

fnoation Downey, California 

Performed By J. &&pr 

Date Performed L, Mav 1963 

Cell- 
C e l m  a ian- 
Cell Loc a t ion  

GROSS 

c 

Aft Tare 

UEIm AND CENTER OF GRAVITY S W 4 A R Y  
TOWER A S S m L P  

MX 9970-439-1 
SID 634.3-6 
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X 

I I 
1079.05 1028.44 

Perforaud By J. &&er 

Iht.Performsd 3 Mas 1963 

1 UEIGKP DERIVATION 

I WBIGHT AND X CENTER (Z GRAVITY 1 



0 

VEIGHT 

C 1 3583 0 3583 +3 0 3586 
B 2 3630 +1 3631 I-3 0 3631, 

b A 3 2L5L 0 2& +2 0 2L.56 

REACT MIlD cRos8 CELt comEc!rm A " p  UIB 
, Porn C E U  m m  CORR FEADING corn COiiR 

0 

- 

CO- UEIGRT AND GO (Y-2) 9007 0.97 8703 

-z I 

7.31 65833 

V*hiOl. 

A - A  

1 
A 

XI  
Performed By K- Beets- 
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ACTUAL UEIcjn( AND aaLalEEf&A FORM 
LAUNCH ESCAPE SYSTEM AND COWAND MO[IOLE 

CrnBINED - VERTICAL 

-2 

Vehiale 
Ref. aars 

+2 

Vehlale No.- NO. 6 Performed By J. H e w  

baation DatA Performsd . a y  1963 

REICT LOAD 

C 1 
B 2 

, A  3 

CROSS cu COXWTED A "g" CALD 
READING ;UUDTNC corn CORR 

5783 0 5783 +L 0 5787 

5 7 3 3  Q-- __  - ._ -5733- +A 0 5737 
4595 0 A595 +I 0 L599 

- 
YMaMENT s'fA 2 :.!OMEN? STA 

WEIGHT LWCT 
POINT DESCRIPTION 
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